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Technical field 

The p«s=n. inv,™ion r=,a,es ,0 a uaCmg device and a me*od for a .e,^rv 
3 rIcuo„wHhap,o^crco™pHsi.,U.Mo„spec.r«Uy*e^ven,.„p.ov^a.^ 

^ ^ -I user .merface in fonn o, a window (Window', as a faci„:y ,0 access spec, 
program tocions in a da. progan, is tou«i in a.mos, every modem in^rface. The program 
,0 U>e use or windows comprises aiso runcrion .eys in e.s- rows, seen and 

f , .raclcin. device , compuier mouse, rracicbail, pomrer. e,c., over a d,spiay urn. 
ir::-r.:.:crion:r,.es,m.,.in.pr.uced.e..pr 

" Tptrr:i. ^ con.o, or ^ .0 ereecr .e sym^U a.ses w.n i^s 

,ie.uUrcr,.cu,.dr,o.hesvm..,inadisanc.wa,ro,e.,^e,ouc.es..ve.edes«d 

„ is easier .0 hi, e.,, .eys simared a. rhe edge of a display dran one in ns cenrr. To 
,0 M.aJ:...edge.ecompu.ermouseispu,,ed,u.c.,.n^^^^^^^^^^^^^^^ 

- rr:::;r::r:::i::: .spiay rrame .ere 

--tLerpro.em.w«.re..»..u o.,..g^ 

:r:::=::""iha:^..=.^ 

30 ,, „. „ pp . ,.0 607 580 a computer mouse wiih a pin 

,„ ,he european pa.em appLcanon EP-A> 
is described receiving signals rrom a host computer unit erfec.mg m 
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sensory signals ro a users finger top e.g. when ^he cursor scacus is aUered. 
The invention accordmg to said EP-application however, not without problems tn that a 
fu^ger top must be kept in contact with the pin. Ergonometnc studies have shown that the 
user of a computer mouse when continuously using the computer mouse hardly can keep the 
5 fmger tops over the same spot over a longer period of rime. This is easily understood by 
ordinary people as some users are easily seized with cramp, writing cramps being a well 
Known complamt. Funhemore. some people suffer from a lighter or header trembhng. "n^us 
Che computer mouse with a pin is restricted m its use for a no: negligible pan of Oie users 
of tracking devices. 

Sammatj or the invention 
Tte pre^ea. invention intend. ,0 solve abovemenuoned pToWems telaKi to a Window 

interface and simUar in a new and innovative manner. 

TO achieve said object of the iavention it is for markins graphical details .n 
connection wim or comprised in the program proposed a .racidng device as a user mterface 
15 for the access of program functions comprised in the deiaiU. 

A cursor as a tracking device controlling on a display receives a sensory feedback 
from sams signals for a user of ^ cursor in a host unit, when *e orrsor hits or passes said 
g^phical details, in such a way that means arranged in the tracking device generate a 
movement of the tracking device. 

The movement of the tracking device consists of that it vibrates, bounces, bumps or 

The cursor mi.ht be ftxed within the limits of optional details, even three- 

by pushing the tracking device mantle downwards. 

- ^ u v«r, a Wev a window or a border Imutmg the 
A graphical detail might be an icon, a key. a wmao 

window. ... J ... rtf Vev rows orovide various sensory feedback 

Alternatively, graphical deuils m form of key rows pravi 

detiending on the key and its function. ■ ^- 

aepcnuuiB ^^^^ ^^^^ ihe 

In a further alternative the cursor bcmg fixed wiihm 

bein. fi«d Within a three— una, ob.ec. or de.K is poss.bly ftee 
,0 move widun the volume of the object or the deuil in an embodiment w.th the cursor 
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possibly generaung a shadow within the object or the detail when drawn out of these without 
first having been released. The shadow allows that the cursor can be moved more easily into 
die object or the deuil. The invention comprises even a method for marking graphical details 
by means of a tracking device. 
5 Brief description of the drawing 

The invention will be described here below mere in detail with reference to the 
aracbed figures of the drawings, where 

Figure 1 schematically illustrates a tracking device in form of a computer mouse 
connected to a host computer unit with a display showing graphical details and a sensory 
10 feedback to the computer mouse according to the invemion. 

Figure 2 schematically Ulusirates an alternative sensory feedback in a tracking device 

according to figure 1. 

Figure 3 schematically illustrates a pressing of the tracking device according to 

figure 1 in an embodiment of the invention, 
15 Figure 4 schematically illustrates in an exploded view of the computer mouse an em- 

bodimem of how a means might be arranged in the computer mouse to achieve a movement 

of the computer mouse, 

Figure 5 schematically iUustrates how a cursor with a shadow is shown, when the 
user of the cursor touches a tracking device in a three-dimensional environment according to 
20 an embodiment of the inveniion. 

DetaUed description of preferred embodiments 
The present invention is here described more in detail with altemafve embodiments 
iUusirating the technology of the invention and the cognitive, tactile and motoric advantages 
provided by a tracking device according to the invemion. 
25 Fieure 1 illustrates schematically a computer mouse 10 comiected to a host umt 12 

in form of a computer, here a PC, with a display unit 14 and a key board 16. 

The present invention with irs embodiments specifically describes a computer mouse 
10. the invention is however generally applicable to a majority of already known trackmg 
devices such as crack balls for poruble compmers. poimers. etc. 
30 The computer mouse 10 consists of a casing 20 movable in relation to a bottom 

ponion 18 and the convemional function keys 22. 24. Furthermore, the computer mouse is 
connected to a host unit 12. 14, 16 by means of a signal cable 26 comprising signal lines for 
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' a ^ Mils, here „o, shown. ,ra«mi..ers in U.e x y.d.recUo„. Funhennore. *e si^, 
ewe c=n,pn.es »nes for ■nnsmi.u.g =un. s«na>s for *e cursor 28 fro. a cursor co„.oUer 
comprised in the host unit 12, 14. ^ ^. w» „ 

The display M ^hows schenuucally .n irs fran,e 30 how ,he .nrerface m.gh, be m a 
5 w^^ow enviror^enr. The fra^e 30 besides *e dispUy cursor 23 a window 32, an Icon 34 
a display border 36. a line of rhree .eys .0. 42. 44 and *ree areas wirh spec.a, armbures no. 
to be described in deuil. 

When d,e cursor 28 by means of .he con,pu.er mouse 10 is moved .owanls or over 
^ periphery 32. 34. 36, 40. 42. 44 of a graptol detail d,e hos. uni, 12. .4 in one 
,0 ^h^e„rof *e invenrion ,ener.«s by means of *e cursor con.roUe.s s.=.s (x- an^ y- 
T^.. ^ ftass. e.., for .he cursor 23 a sensory feedbac. . fom. of a s.nal by 
Ins Of sisn.1 lu«s in dre cable 26. T.e s-^nal provides *a. a means ^.ed m * 
compu^r mouse 10 „ a movemen, o, ,he compter mouse .0. e.. m a form d,a. d,e 
comouier mouse vibrates, bounces, bumps. Slants, eic. 

,n an al— embodimen. even d,e cursor 28 is f.ed w..h,n .he ^rders. b„ 
preferably in such a way, d»r i. is free „ move be^een d,e borders. ™ ^ 
32 ana 34 for *e window and .he icon, respecrively. if i. is fxed w.d>u, d,e w,..dow^ 

. «a.d rha, a signal is sen. ,o .e compuur mouse 10 wi. i.s cash. 0 r.e.™^^^^ 
20 ser^ory feedback in d.a. d,e cursor 28 has been fxed widun or .o a .raph.cal de.., 32. 34^ 
I 40 42 44 in .he presen, embodimen. *e cas.n, 20 vibra,es 46 ,n rela„on .o U.e bonom 
36, 40, 42, -w. in y . „i,h, .venmallv vibraK in anembodimera w.fliou. 

porrionl8.T.ecomple,ecompu,ermousem^| . venma^^^^^^^^^^^^ 

anv soecific casing and specific boiiom ponion. A iracKing ac 

r^rarlunoeo! bump each .imeu« cursor is moved .owards or r,xedo„,oa.rapn.ca, 

" The vibra-ions can be achieved by means o, devices such as e,ec.omagoe.. 

ple^oelec":— ers.composi.me.,sando.er devices availab,ein.hemar.e.poss.bly 

"^nr Ire, .he ..Phical de... in Which .e cursor 2S has been 

30 ano.her embod.me„. be ,den..fied by means of .e — ~ 

sufflcienr *a. a few ,rapb,ca, de..ls « oj^^-f l,,,^^,^^^. .ffec. 
frequency, e s- by means of an enier key. here des.gnares 4U. 
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" ,s .cWeve. i„ aa. e.g. . program or . da.a nie has ,0 =n««d. ThU .s achieved 
: .e Js... ™ 0. d„n.n, W.U, h,s eyes over .a^e 30 ,0 nnd 

e„,er toy 40. Ih pnncip.e mos> jraphica, ae,aUs however, oe provided w,u, a specf.e 
code by meam of ih= vibraiion frequency. 
5 - The cursor 28 bemgfacdwito a frame umus.be possibly released from flus 

f„«on. Accord,„g ro an embodinrea, of rhe preser,, invenrion rWs U achreved in rha, rhe 
compurer nrouse .0 or any orher used ^Crng device . exened ,o a pressure do.nwar 
e Jring a signa, ,r,„s.iner. e.g. a pressure rransmir^r. ,0 change rhe sra.s of ^e cuno 
28 rhe user rhen feeling as if i. presses ou, .he cursor or is d.ving under rhe edge of rhe 
10 border te improving Aepe.cep.ion of .he process on ttie frame 30. 

Lt;;ng...eLcursoriss,idingovere.g.a.cy.O,hepicn.reofd,c.ey.O,se>uc.d..d. 

In a similar way Ae picmre of a window 32 is imensifled. 

^ p^alle, .0 ,he presen. inven.ion is d,e in.odu=.ion of shadows ,n graphical 
imerfaces. In Uu. ^ user can see d» shadow of an in.er,ace, such as a window. ,. becomes 
,5 rl easier .0 underhand d,e concep, wid, severe layers ,n windows, ..e^ wndows 
r.^arto.eacho.her. Ibis prov.de. a U,ree-dimens,o„al effec. and improves dre aes..h. 
Jpt?L provides even an improvemen. of d.e U3=rs pcrcep.ion of d. in.er^ace rendmg .. 
ZnffecHv=Theprese„.inve«ionachievessimUarfeaarres.whichprovides.h=paranel.sm 

in ngure 2 is shown a„od,er e^bodimen. of a sensory feedback accordmg ,o dre 
" '""'""V 2 schcma^oall, illusua.es ,he compurer mouse 10. d.e cas.ng 20 being 
movable in^eladon .o .he bouom por,.o„ IS. slan. .0 dre rrgh. .n .he 

— re:::=:rr::::r:-:::. 

I Lr":! graphrca, de.il 32. 3. 3. «>, «, ... Purrhermore, al,ema..„g slanung 
posiuons for a feedback migh. indica. ^^^^^^ ,,,,,, 
Meanss for slanting ihe computer mouse 10 roigm con 

TO leave a fixaiion wi^in .he Irmiied area of a graphical de.il or l,s periphery ,.^s 
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.o„om pon,on 18. a pressure .rammer e.g. .cneradng a s.ana, .he curse. Z8 ,c .cave 
a taUcd arn. «h=r. u prevous.y had been fixed. As already menuoned *e computer mouse 
10 wi,h ±t casing 20 and mc bonom porr.on forraing .ogeUrer a unir. even by means of a 
convenien, a^nganidB. is Provided wuh a pressure >ransm«»r ro achieve.s.gnals releasing 

'"""toariing *e artangemem of mearns acUp«d ^ generate *e sensoo' feedtaclc in 
a .raclcing device ir ,s preferably design precaurions fo, ihe man of d>e an. bu, wi,n reference 
„ figure 4 an embodin>en, .s exemplified how me means mi|h, be arranged w,.^n a 
compuier mouse 10. 

Figure 4 iUusrmes. ho» an elecomagne^O by means of screws ,s arranged m a 
^ans of arud^n, n. here fixed by means of screws in Oie bonom porton .8 of me 
Ipurer mouse .0. Beiween rhe casing 20 and me bonom ponion 18 a res!hp2^ 

"led. When rhe compnrer mouse 10 r^eives rhe^^^o^^f^dba^^^ 

, Ure eleerromaHn erSOhirsrh ^casing^O 8--"* ^ 
11= , ■™s,;,;Jli;;^T^S^S;^ .eans Of .he poienUa, energy s.ored .„ ^ re.Ue. 
::r56. to achieve a codmg of *c sensory feedback as described above already Icnown 
meanss «eneraimg pulse sequences mighi be used. 

^ Moreover *= presenr inve„,ion solves me problems connected .0 me sensory 
feedback bv means of a pin as described in EP-Al-O-607.580 in ma, me mouse .rself vrbrares 
~ eaTer for me use, wim a « ro be seized wirh cramp and rrembUng ,0 use 
urer mouse .0. They do no. ~,y have ,o ,ouch me computer mouse w.m any 
:::;:Uo„ of me hand as .he whole eompu.r mouse according .0 me mven„o„ ,s 

„.re 5 iUusuaies how a cursor wim a shadow ,s shown, when accord.,g .o one 

miee-dimensional virwal surrounding 60, e.g. a space. ^ 

The .racidn. device 10 is moved ,o a desired virma, objec. 62 in forn, of a mree 

- n:.:=trr:h::;~ de.,m,.ed by i,„e . . 
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figure 5 i t. noi viruially as the surroundings 60. 

Moreover, ihe cursor 28 has a shadow 66 on the display means 64 remaining within 
the objea. when ihe cursor is pulled om of ihe object, if the tracking device is noc released 
by means of e.g. a pressine downwards. A user of the tracking dev,ce finds m some way 
easier back to the object 62 in the virtual surroundings after e.g. a pause or another exit from 
Che space of the object 62. The cursor is then integrated w,th the shadow when u :s situated 

in the object 62. . ^ 

The facts mentioned above are e.g. applicable in CAD programs such as aUAS i.a. 
being used in the car industry to design products, where it is a problem to decide, where m 
xhc space depU, the cursor 28 is simated. It should also be observed that the virmal ^ace 60 
may comprise numbers of space objects 62 in various geometric forms, the usefulness of the 
shadow 66 becoming obvious. 

Tte d.pm of . space object 62 is e.g. defined by means of a coordinaK system 68 
in three dimensiom. such as a canesiai. or a polar system, etc. 

A,K>.her possible application area for the embodiment above of the cursor 28 w.th 
a shadow 66 is it sutsery Held. e.g. for trainihl of surgical candidates or for more advanced 
sagen of more or less complicated operarions. 

A ,hree.<lin,emlonal picture or a picmre in perspective consists convemtonaily of 
a proeram providing mesh models of objects 62 without any space therein. The space mtght 
, he calculated in real time when a ^rface is passed in the object 62. Thus, a surface ,„ the 
object 62 ts defined by means of here not shown polygons rendered ,n real time, the 
necessary surface to obtain space thus being obtained. 

The present invention has been described with preferred embodiments no, to be 
constdcred to limit the .hvention. It is the defmition of me claims that defines dte invention 
5 for the man of an. 



